Impact of osmotic stress on volume regulation, cytoplasmic solute composition and lysine production in Corynebacterium glutamicum MH20-22B.
The response of the L-lysine producing Corynebacterium glutamicum strain MH20-22B to osmotic stress was studied in batch cultures. To mimic the conditions during a fermentation process the long term adaptation of cells subjected to a constant osmotic stress between 1.0 and 2.5 osM was investigated. Cytoplasmic water content and volume of C. glutamicum cells were found to depend on growth phase, extent of osmotic stress and availability of betaine. The maximal cytoplasmic volumes, which were highest at maximal growth rate, were linearily related to osmotic stress, whereas in stationary cells no active volume regulation was observed. Under severe osmotic stress proline was the prominent compatible solute in growing cells. Uptake of betaine, if available in the medium, reduced the concentration of proline from 750 to 300 mM, indicating that uptake of compatible solutes is preferred to synthesis. Furthermore, betaine was shown to have a higher efficiency to counteract osmotic stress, since the overall concentration of compatible solutes was lower in the presence of betaine. Under severe osmotic stress, the addition of betaine shifted L-lysine production in MH20-22B to earlier fermentation times and increased both product concentration and yield in these phases, but did not improve the final L-lysine yield.